
ANNUAL PROORESS REPORT

SEATO Medic Study No. ~ Gluco~e-6~Phospha te Dehydrogenase
Deficiency in Thailand

Project No. 3A 025601 A 811
'.c.t .; ...: ':'

Task 01:

Military I~iedical Re~earch Program S.E. Asia

Subtask 01:

," ,'"

Reporting Installation:

Military Ivledical Research Program S.E. Asia
;, .;- ,. , r -,1ti,:Jl.i:tary l'iedical Research Program'" _

IISEASIA (Thailand)
.." :' ~ 'c ,:': -' .:':,.,

US Army-SEATO Medical Research Laboratory, ..

APO 146 San Francisco, California

Division of Clinical Research

Hematology and Biochemistry Section

1 April 1963 to 31 March 1964Period Covered by Report:
'-

Principal Investigator:
.

Associate Investigator:

, '. '.,.
Lt. Colonel Phairojana Thirayothin, MCi}

Prasertsri Sitachitt Ph.D.~H~
':,;.. ::

}'IEDDH-288Reports Control Symbol:

Security Classification: UNCLA.SSIFIED

oj~

.., ",..
Army Institute of Pathology, Army Medical Department, Bangkok
Kasetsart University, Bangkok, Thailand

547
(.



ABSTMCT

Qluco_~e~-Pho~phate Dehy~ogenase
Deficiencyrn'Thailand

SEATO Medic Study No. 106

Project No. 3A 025601 A 811.. }.alitary I-ledical Re$earch Program ~.E."Asia

}lilitary ~l~dical Research Program S.E.~AsiaTask 01:

Military Medical Research Program
sEASIA (Thail.9.nd)

Subtask 01:

US Army~EATO Medical Re5~arch Laporato~,APO 146 $an Francisco, California- ..Rep?rting I~stallation:

Division of Clinical Research

Hem atology. Fnd Biochemistry Section

1 April 1963 to 31 March 1964Period Covered by Report:

Lt. Colo,nel Phairojana Thirayothin" MC-I:-Principal I~vestigatbr:

Prasertsri Sitachitt Ph.D.~*: .:). .Associate Investiga~o~:

MEDDH-288Reports Control Symbol:

UNCLASSIFIEDSecurity Classification:

The objectives of this study are to obtain the percentage of Glucose-
6-Phosphate Dehydrogenase deficiency in Bangkok; to evaluate the methods
to be used in determination, and to determine the correlation between
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Glucose-~Pho~phate;Dehydrogenasedeficiency and hemoglobin level; Glucose-6-
Phosphate Dehydrogenase and abnormal hemoglobin. 'two methods of determina-
tions were evaluated: Calbiochem spot test kits (i?airbank & Beutler) and
Methemoglobin Reduction test: (Brewer. &. Alvifig). Per:cen.t;age br-;Glucose-6;... !
Phosphate Dehydrogenase :deficiency in bo'th 'male and female inhabitants of
Bang,kok is around l3~ (including intermediate fel~ales). 'The c,ilbiochem spot
test"~can be perfOl"inedbnly on the: .male blood sample. 'Dhe"~1ntermediate :female
defi.ciency cannot always be detected by this method. 'The correlation between
GlucOse-6-Phosphate Dehydrogenase: and hemdg,lobin level; Glucose-6-Phosphate
Dehydrogenase and abnormal hemoglobin is now in the process of statistical
analysis. It is therefore hot possible to: make any conclusions p~lov; La' the
comple'Gion of this analysis.
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The objectives of this study are:Ob.;ectives:

a. To obtain the percentage of Glucose-6-Phosphate Dehydrogenase
deficiency in Bangkok.
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b. To evaluate the two ~e,thods of Gl\1,C9S~-6-Pho~p~te ~.ehydrogenase
determination using the Calbiochem spot test- kits (Fairbank and Beutl'er)
and the-Methemoglobin-Reduction test.(-Brewer -and-Alvingr. -,- ,--

(;. c. To examine if there are correlations between Glucose-6-Phosphate
Dehydrogenase deficiency and abnormal hemoglobin; Glucose-6-Phosphate
Dehydr.ogenase. 4ej_icie~cy.~d .h~~og~op-~__~e:vel...

pescription an~ Progress:

a,,(l) Field test study~ using .Calbiochem. spot test kits'; Was performed
on blood samples drawn from'" male donors and male patients, of Pramongkut Klao
Army Hospital. The findings are:

.'- .-, ,. , "-" ",-

Number of tests 1287 :." " "Co ;-.,'" !~"

~:~:~t~~ed~fi~;~~~i:~cy rl\l
(2) __Clinical t~$t using Meth~~oglO,bin r~4uctio~ ~~~h~ w.?:-s performed

on blood samples drawn from the Army Blood Bank and from some of the Miil taryunits. 
The finding;are as follows::. "

39Q
.40,

6.53%

Number of te.st~ Nump~r of deficiencies

Perc~ntage of deficiency

'b~ The-evaluation of the two -methods, of Glucose-6...Phosphat.e-Dehydrogenas,e
det-erminat.ionj "the Calbiochem spot test and the Methemoglobin reduction test"
we were using blood samples <?ollectedfrom,Kasetsart University students
both"" male 'and female. The": two methods- were- working side" by side-for ,-- ---:
comparison of the resUlts.. : ;: ":':i" i

(1).

Calbioohem spot test.

335
24

7.16%

Number of tests -

Number of deficiency
Percentage of deficiency

(2). Methemoglobin reduction test. Percentage of total. hemoglobin
pigment..remaining_as Methemoglpbin W~S._~S.~~.~t. ~he end of incubation to
interpret the results, as follows:
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Table. 1. interpret~tlorl,of R~sult-s of Clinical Test; .

Type of individual
-

Percentage of total Hb
pigment.. r~maining as .Met Hb
.at the end.;of incubation.

Non sensitive

';-:- (~} .'

-;1:'-: 10 -70

Full expression
(hemizygous males,
homozygous female)

72 -'95:

Table 2. Comparison of Two Tests

Calbiochem spot Test
(Fairbank & Beutler

Methemoglobin Reduction Test
(Brewer and Alving)

-
No.of;~pos,

.r :

Methemoglobin
Re~inj,~

NQ. -of test
~ ,"".co

No. of Neg

~',-ail neg69 0 -10%Normal Thai Female

0 -lcY,t a~ n~gNormal Thai Male 223
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c. (1) Abnormal Hemoglobin determination from 309 male and female
students has a frequency of 7.76% (AE type);

(2) Hemoglobin levels lower than 12.5 gms for female have a frequ~ncy
of 6.81% whereas levels lower than 14.0 gIns for male have "a ffequency of~3.67%.

Statistical analyses for possible correlations are now in progress.

S~ry:

a. Percentage of Glucose-6-P~osphate Dehydrogenase deficiency in male
inhabitants of Bangkok is around 6-7%.

b. Percentage of Glucose-6-Phosphate Dehy~ogenase deficiency in male
and female (including intermediate heterozygous female) inhabitants of
Bangkok is. 12.83%. I: .

c. Calbiochem spot test can only be used to detect Glucose-6-Phosphate
Dehydrogenase deficiency in male blood samples in which this deficiency is
fully expressed. The intermediate expression in heterozygous female can
not be detected by this test, therefore the methemoglobin reduction test is
more sensitive.

Conclusion: 

The correlation between Glucose-6-Phosphate Dehydrogenase and
he;oglobin level; Glucose-6-Phosphate and abnormal hemoglobin is now in the
process of statistic.al analysis.. It is therefore not possible. to make any
conclusion prior to the completion of this analysis.
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